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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant(s) : Jiirgen Bruck and Bican Samray 
Filed PCT/DEOO/03464 (September 28, 2000) 

Serial No. 

Title : METHOD FOR SECURE CONNECTION OF AN 

EXTERNAL POWER SUPPLY TO AN OPERATING 
POWER SUPPLY AND CIRCUIT LAYOUT FOR 
CARRYING OUT SAID METHOD 



Group/ Art Unit : 

Examiner : 

Docket No. : KSN0029 

Honorable Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PRELIMINARY AMENDMENT 

In the above-mentioned PCT application, please accept the enclosed application 
under the national stage pursuant to 35 USC §371 and amend the application as follows: 

In the Claims : 

Please replace claims 1-15 of the application with claims 1-15 as follows: 

1 . A method for secure coupling of an external voltage network to an operating 
network, in particular of a motor vehicle, in which a switching unit with at least one 
controllable switch is arranged between the operating voltage network and a connecting 
terminal, the switching unit is connected to a control unit, the connecting terminal is 
designed for connection of the external voltage network, and the method comprises the 
following steps: 

- generation of a pulse-shaped voltage at the connecting terminal at least 
when the at least one switch is open, 
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- in the pulse intervals, measurement of the voltage of the connected 
external voltage network that is applied to the connecting terminal, 

- comparison of the measured values with the voltage or voltages of the 
operating voltage network, 

- controlling the switching unit on the basis of the comparison results. 

2. A method according to claim 1, wherein the voltage of the external voltage 
network is pulse-shaped as well. 

3. A method according to claim 1, wherein the control unit, depending on the 
voltage measured at the connecting terminal, controls the switching unit such that the 
connecting terminal is connected to an operating voltage network partial system of the same 
voltage or the connection remains separated. 

4. A method according to claim 1 , wherein the control unit, depending on the 
voltage measured at the connecting terminal, controls the switching unit such that the 
connecting terminal is connected to a battery having the same voltage. 

5. A method according to claim 1, wherein the control unit, depending on the 
voltage measured at the connecting terminal, controls the switching unit such that the 
connecting terminal is connected to a voltage transformer. 

6. A method according to claim 1, wherein in the case of incompatibility of the 
voltages of the operating voltage network and the external voltage network, the connecting 
terminal remains separated from the operating voltage network. 

7. A method according to claim 6, wherein in the case of reversed polarity of 
the voltages of the operating voltage network and of the external voltage network, the 
control unit controls the switching unit such that the polarities of the voltages of the 
operating voltage network and of the external voltage network are in conformity. 

8. A method according to claim 1 , wherein the control unit presets at least one 
voltage range within which the voltage of the external voltage network has to be for the 
control unit to trigger a connecting switching operation. 

9. A method according to claim 1, wherein the voltage at the connecting 
terminal is evaluated in several pulse intervals before control of the switching unit is 
effected in case of identical evaluation results. 

10. A circuit arrangement for carrying out the method according to claim 1 . 
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11. A circuit arrangement according to claim 10, wherein the at least one 
controllable switch is a relay. 

12. A circuit arrangement according to claim 10, wherein the operating voltage 
network is the on-board network of a first motor vehicle and the external voltage network is 
the on-board network of a second motor vehicle. 

13. A circuit arrangement according to claim 10, wherein the control unit 
comprises a pulse generator with high internal resistance, which generates the pulse-shaped 
voltage. 

14. A circuit arrangement according to claim 10, wherein a measuring resistor is 
connected between two terminal means of the connecting terminal. 

15. A circuit arrangement according to claim 10, wherein the control unit has a 
terminal mans for a short-circuit detector. 
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REMARKS 



Applicant respectfully requests that the above preliminary amendment be entered, 
and that the fees due herewith are calculated using the new claims, not the claims of the 
PCT application. 

Respectfully submitted, 




Eric J. GroeiV, Reg. No. 32,230 

Baker & Daniels 

205 West Jefferson Blvd., Suite 250 

South Bend, IN 46601 

Tel: (574) 234-4149 

Fax: (574)239-1900 
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UNITED STATES PATENT AND TRADEMARK OFFld ^ ^ O 8 9 4 
: Jurgen Brack and Bican Samray 

PCT/DE00/03464 (September 28, 2000) 
Serial No. 

Title : METHOD FOR SECURE CONNECTION OF AN 

EXTERNAL POWER SUPPLY TO AN OPERATING 
POWER SUPPLY AND CIRCUIT LAYOUT FOR 
CARRYING OUT SAID METHOD 




Group/ Art Unit : 

Examiner : 

Docket No. : KSN0029 

Honorable Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

SUPPLEMENTAL AMENDMENT 

In the Specification : 

Please replace the paragraph beginning at page 7, line 232, with the following 
rewritten paragraph: 

The switching operations as carried out in the concrete application according to 
Fig. 4 will be summarized hereinafter. If the network of vehicle B is not connected to the 
connecting terminal VK, there will be no voltage U V k measured at the connecting terminal, 
with the result that switches Qi and Q 2 are open. If the network of vehicle B is connected 
thereto, the voltage thereof is applied to both poles of connecting terminal VK, i.e. U V k 
equals U B . For connecting two vehicle networks, the two voltages do not have to be 
identical, but they must not differ from each other excessively; i.e. the control unit SG 
examines whether the voltage U B is within a certain voltage range that matches either the 
voltage of the first partial system U A i or the voltage of the second partial system Ua2- The 
voltages U A i, U A 2 and U B are dc voltages. If voltage U B , in terms of its value and polarity, 
equals voltage U A i, Qi will be closed and Q 2 is kept open. If the value of U B equals that of 
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Uai, but is of opposite polarity, both switches remain open or are opened, since this 
/ embodiment does not provide for automatic correction of the polarity. If voltage Ub 
corresponds to the voltage Ua2, Qi is opened and Q 2 is closed. It is ensured by the voltage 
transformer W that the external voltage network FN, which has a different voltage than the 
battery with the voltage U A i, nevertheless charges the battery with the voltage U A i- In case 
of the 

Please replace the paragraph beginning at page 8, line 245, with the following 
rewritten paragraph: 

same voltage value, but different polarity, both switches Qi and Q 2 are opened again. In all 
other cases, in particular if the voltage U B is not applied to connecting terminal VK, i.e. if 
the voltage at the connecting terminal is zero (in the pulse intervals), both switches remain 
open. The operating conditions in this respect are summarized in the table indicated 
hereinafter: 





Qi 


Q 2 


Uvk" Ub - U A i 


closed 


open 


U VK =U B =-U A1 


open 


open 


Uvk - U B = Ua2 


open 


closed 


Uvk=U b ="Ua2 


open 


open 


otherwise 


open 


open 


U V k=0 


open 


open 



When ac voltage networks are coupled, the circuit arrangement becomes more complex. In 
addition to the voltage value or voltage amplitude, the frequency and the phase position 
have to be taken into consideration. Instead of a dc to dc converter, transformers may be 
used here. It is also conceivable that DC/ AC converters or AC/DC converters may be 
utilized. In coupling three-phase current networks, the phase sequence of the three 
conductors is to be considered in addition. The coupling method according to the invention, 
however, remains the same in all cases and only the circuit arrangement needs to be 
supplemented by corresponding components. 
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REMARKS 



Attached hereto is a marked-up version of the changes made to the specification by 
the current amendment. The attached page is captioned "Version With Marki ngs to Show 
Changes Made ." 

Applicant respectfully requests that the above Supplemental Amendment be entered. 

Respectfully submitted, 




Eric J. Gr/eri, Reg. ] 
Baker 81 Daniels 
205 Weft /efferson Blvd., Suite 250 
South Bend, IN 46601 
Tel: (574) 234-4149 
Fax: (574)239-1900 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



The switching operations as carried out in the concrete application according to Fig. 4 will 
be summarized hereinafter. If the network of vehicle B is not connected to the connecting 
terminal VK, there will be no voltage Uvk measured at the connecting terminal, with the 
result that switches Qi and Q2 are open. If the network of vehicle B is connected thereto, the 
voltage thereof is applied to both poles of connecting terminal VK, i.e. Uvk equals Ub. For 
connecting two vehicle networks, the two voltages do not have to be identical, but they must 
not differ from each other excessively; i.e. the control unit SG examines whether the voltage 
Ub is within a certain voltage range that matches either the voltage of the first partial system 
U A i or the voltage of the second partial system Ua2- The voltages U A i, Ua2 and Ub are dc 
voltages. If voltage Ub, in terms of its value and polarity, equals voltage U A i, Qi will be 
closed and Q2 is kept open. If the value of Ub equals that of Uai, but is of opposite polarity, 
both switches remain open or are opened, since this embodiment does not provide for 
automatic correction of the polarity. If voltage U B corresponds to the voltage (UAI) [U A2 ], 
Qi is opened and Q2 is closed. It is ensured by the voltage transformer W that the external 
voltage network FN, which has a different voltage than the battery with the voltage U A i, 
nevertheless charges the battery with the voltage U A i. In case of the 
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&fcne voltage value, but different polarity, both switches Qi and Q2 are opened again. In all 
-otrSr cases, in particular if the voltage U B is not applied to connecting terminal VK, i.e. if 

thy voltage at the connecting terminal is zero (in the pulse intervals), both switches remain 
*open. The operating conditions in this respect are summarized in the table indicated 

hereinafter: 





Q. 


Q 2 


Uvk=U b =U A i 


closed 


open 


Uvk=U b =-U A i 


open 


open 


U VK = U B =Ua2 


open 


closed 


Uvk=U b =-U A2 


open 


open 


otherwise 


open 


open 


U VK =0 


open 


open 



When -fdej- [ac] voltage networks are coupled, the circuit arrangement becomes more 
complex. In addition to the voltage value or voltage amplitude, the frequency and the phase 
position have to be taken into consideration. Instead of a dc to dc converter, transformers 
may be used here. It is also conceivable that DC/AC converters or AC/DC converters may 
be utilized. In coupling three-phase current networks, the phase sequence of the three 
conductors is to be considered in addition. The coupling method according to the invention, 
however, remains the same in all cases and only the circuit arrangement needs to be 
supplemented by corresponding components. 
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Translation of 
PCT/DE00/03464 



Description 



JVIethod for Secure Coupling of an External Voltage NetworktojnOp- 
erating Voltage Network and Circuit Arrangement for Carrying out Said 
Method 

The invention relates to a method for secure coupling of an external voltage 
network to an operating voltage network, in particular of a motor vehicle. 
Furthermore, the invention relates to a circuit arrangement for carrying out 
said method. 



In coupling two voltage networks with each other, care is to be taken that 
the two voltages are compatible. The parameters of the voltages are their 
value, their polarity in case of dc voltage and the frequency as well as the 
phase in case of ac voltage. If there are two voltage networks coupled with 
each other in which these characteristics are not in conformity, damage in 
the voltage networks or failure in operation may result. 

To avoid damage, it is known to connect fuses in the current path which 
separate the connection between the voltage networks in case of inadmis- 
sibly high current. However, such fuses do not provide protection against 
too high voltages. 

In case of motor vehicles, there is the additional difficulty that different volt- 
age levels will be utilized in the future in the on-board networks of motor 
vehicles. This constitutes a problem in particular if, in case of failure of the 
battery of a motor vehicle, a jumper operation is carried out by connecting 
the on-board network to the on-board network of another vehicle, since 
there is the risk in that event that different on-board networks are intercon- 
nected. 
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It is an object of the invention to indicate a method that ensures secure 
coupling of an external voltage network to an operating voltage network, in 
particular of a motor vehicle, such that damage to the voltage networks is 
prevented. According to the invention, this object is met by a method for 
secure coupling of an external voltage network to an operating voltage net- 
work, in particular of a motor vehicle, in which a switching unit with at least 
one controllable switch is arranged between the operating voltage network 
and a connecting terminal, the switching unit is connected to a control unit, 
the connecting terminal is designed for connection of the external voltage 
network and the method comprises the following features: 

generation of a pulse-shaped voltage at the connecting terminal at 
least when the switch is open, 

- in the pulse intervals, measurement of the voltage of the connected ex- 
ternal voltage network that is applied to the connecting terminal, 

comparison of the measured values with the voltage or voltages of the 
operating voltage network, 

controlling the switching unit on the basis of the comparison results. 

In addition thereto, a circuit arrangement for carrying out said method is to 
be indicated. 

The method is advantageous since, by way of the pulse-shaped voltage, 
the information on the inherent voltage is communicated to an external volt- 
age network connected at the connecting terminal while at the same time, 
i.e. during pulse intervals, the voltage of the external voltage source can be 
determined. 

Furthermore, it is advantageous that a connection between both voltage 
networks is established only if compatibility thereof has been ascertained by 
way of a comparison. It is expedient that the connection is denied not only 
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in case of an error but, optionally, can also be switched to different partial 
systems of the operating voltage network. In an expedient embodiment, the 
polarization can be reversed automatically in case of wrong polarity of the 
external voltage network. 

Advantageously, the voltage at the connecting terminal is evaluated in sev- 
eral pulse intervals, before control of the at least one switch is effected, 
provided that the evaluation results are identical. This provides for en- 
hanced fail-safe design of the system. 

An expedient circuit arrangement for carrying out the method is designed 
such that the controllable switch is a relay. 

Further details and developments of the invention are indicated in the de- 
pendent claims. 

The invention will be explained in more detail hereinafter by way of an em- 
bodiment shown in the drawings in which 

Fig. 1 shows a representation of the method according to the invention in 
the form of a block diagram; 

Fig. 2 shows the variation with time of the pulse and measurement volt- 
ages when the external voltage network employs the method ac- _ 
cording to the invention as well; 

Fig. 3 shows the voltage variations with time when the external voltage 
network has a constant dc voltage; and 

Fig. 4 shows a circuit arrangement for realizing the method according to 
the invention in the a vehicle environment. 

Fig. 4 illustrates an application in which an external voltage network FN is to 
be coupled to an operating voltage network BN, the two networks being the 
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electric supply networks of a motor vehicle A and B, respectively. The oper- 
ating voltage network BN is the network of the first vehicle A, and the exter- 
nal voltage network FN is the network of the second vehicle B. While vehi- 
cle B is a vehicle of conventional construction, in which a jumper cable is 

105 connected to the on-board voltage directly, vehicle A contains a network 
with two different partial systems making use of different operating voltages. 
The first partial system comprises a starter S1 and a battery having a volt- 
age Um. The second partial system has a conventional on-board network 
BN1 and a battery having a voltage U A2 which is coupled to the first partial 

110 system via a voltage transformer W. In addition thereto, the first vehicle A 
has a control unit SG according to the invention that is connected to the 
second partial system of vehicle A, the connecting terminal VK and, via 
control lines, to two controllable switches Qi and Q 2 . Qi is arranged be- 
tween the connecting terminal and the first partial system and Q 2 is ar- 

115 ranged between the connecting terminal VK and the second partial system. 
Connected between two terminal means of connecting terminal VK is a re- 
sistor R m that serves measurement purposes. Vehicle B has a battery with 
the voltage U B , a starter S2 as well as a conventional on-board network 
BN2. A current measuring means ME, is connected between the two net- 

120 works BN and FN. 

The control unit SG operates in accordance with the method described with 
reference to Fig. 1 . By way of this figure, the method according to the in- 
vention can be elucidated in its general form. An external voltage network . 

125 FN is connected to a connecting terminal VK. A switching unit SE is con- 
nected to the connecting terminal VK as well. Furthermore, there is a con- 
nection between switching unit SE and operating voltage network BN. A 
control unit SG implements the method according to the invention by sup- 
plying to the connecting terminal VK a signal generated by a pulse genera- 

130 tor IG. This signal is in the form of a pulse-shaped voltage the amplitude of 
which contains information on the voltage of the operating voltage network 
BN. 



A measuring means ME of the control unit SE continuously monitors the 
135 voltage at connecting terminal VK and, in the pulse intervals, measures the 
voltage applied there. A comparison means VE of the control unit SG com- 
pares the measurement results of the measuring means ME to the meas- 
ured or stored voltages of the operating voltage network BN. In this respect, 
the operating voltage network BN does not necessarily have a uniform volt- 
uo age, but may consist of partial systems with different voltages. On the basis 
of the comparison result, the driving means AE performs controlling of the 
switching unit SE. 

The pulse-shaped voltage generated by pulse generator IG„has the effect 

145 that a suitable measuring means of the external voltage network FN con- 
nected to the connecting terminal VK is capable of recognizing the voltage 
utilized by the operating voltage network BN. By way of the voltage meas- 
ured in the pulse intervals, the comparison means VE recognizes whether 
there is voltage compatibility between the external voltage network FN and 

150 the operating voltage network BN. The comparison of the measurement 
voltages with the comparison values may include both the value of the volt- 
age as well as the polarity or frequency and phase, respectively. Switching 
unit SE may consist of one or several controllable switches. The number of 
the switches is dependent upon whether the connection is to remain sepa- 

155 rated only in case of incompatibility of the voltage networks for example, or 
whether the external voltage network FN is to be coupled with one of sev- 
eral partial systems of the operating voltage network BN. Additional, 
switches or additional contacts in the switches provided, so that change- 
over switches are formed, are required if, in case of different polarities of 

160 the external voltage network FN and the operating voltage network BN, this 
is to be corrected automatically. 

In a further development of the invention (cp. Fig. 4), the control unit SG 
has a terminal for a short-circuit detector so that in case of a short, the 
165 same is recognized and the connection between external voltage network 
FN and operating voltage network BN can be separated by means of the 
switching unit SE. The function of the short-circuit detector may be taken 
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over by a current measuring means MEi connected in the current path be- 
tween the voltage networks. By measuring the current by means of current 
170 measuring means MEi, it is possible in addition to determine the end of a 
charging operation, namely when the current between the voltage networks 
drops below a specific threshold value. 

Upon separation of a connection, the measurement of the terminal voltage 
175 is continued, but it is prevented that the switch or switches are closed again, 
even if the terminal voltage is within the permissible range. Only when the 
voltage at the connecting terminal VK drops to zero or below a threshold 
value, i.e. when the jumper cable SK is released from the connecting termi- 
nal VK, does the switching unit SG return to the normal state. This optional 
180 locking effect, which constitutes an extension of the method according to 
the invention, is an additional safety measure that prevents immediate re- 
activation upon occurrence of an error. 

Fig. 2 illustrates the relationship between pulse-shaped voltages, with the 

185 voltage Uigi being generated by the pulse generator of a first control unit 
and the voltage U ( g2 being generated by the pulse generator of a second 
control unit, and the voltage U m measured at the connecting terminal VK. 
The situation described here is an example in which both networks employ 
the same method for secure coupling. The period duration Ti of the pulse 

190 voltage Uigi of the first pulse generator is approximately equal to the period 
duration T 2 of the pulse voltage U )G 2 of the second pulse generator. As a - 
rule, they differ by a value of 5 that is due to the fact that the components 
used are subject to manufacturing tolerances. The location of the pulses of 
both voltages thus is shifted relative to each other, i.e. there is a phase shift 

195 that continuously changes due to the different period duration. The voltage 
UiG2 is measured in the pulse intervals of Uigl Thus, a measurement voltage 
as shown in the lowermost curve in Fig. 2 results for the control unit of the 
first network. Depending on the phase shift, the width of the measured 
pulses changes, whereas its amplitude does not. In the extreme case, when 

200 both pulse voltages Uigi and Ui G2 are in phase, only the value zero is meas- 
ured in the pulse interval of U ]G i, i.e. the measurement voltage U m disap- 
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pears. In the other extreme case, when the voltages U tG i and 1 U| G 2 are 
phase-shifted by 180°, the pulse duration of the measurement voltage U m 
corresponds to the pulse interval of Uigl If there is no second network con- 

205 nected to connecting terminal VK, U| G 2 disappears, so that the measure- 
ment voltage U m thus is zero. as well then. In another operating situation, 
connecting terminal VK has a network connected thereto that has a con- 
stant dc voltage. In that event, the measurement pulses U m are as long as 
the duration of one pulse interval of Uigi (Fig. 3). In this manner, only the 

210 amplitude of the measurement voltage U m is utilized for detecting the volt- 
age of network 2. The implementation of the measurement in the pulse in- 
tervals is to be understood to the effect that the measurement voltage is 
evaluated in the pulse intervals only. Whether the measurement is carried 
out continuously or in the intervals only, is irrelevant for the present inven- 

215 tion. 

The switching operations as carried out in the concrete application accord- 
ing to Fig. 4 will be summarized hereinafter. If the network of vehicle B is 
not connected to the connecting terminal VK, there will be no voltage U V k 

220 measured at the connecting terminal, with the result that switches Qi and 
Q 2 are open. If the network of vehicle B is connected thereto, the voltage 
thereof is applied to both poles of connecting terminal VK, i.e. U V k equals 
U B . For connecting two vehicle networks, the two voltages do not have to be 
identical, but they must not differ from each other excessively; i.e. the con- 

225 trol unit SG examines whether the voltage U B is within a certain voltage - 
range that matches either the voltage of the first partial system U A i or the 
voltage of the second partial system U A2 . The voltages U A i, U A 2 and U B are 
dc voltages. If voltage U B , in terms of its value and polarity, equals voltage 
U A i, Qi will be closed and Q 2 is kept open. If the value of U B equals that of 

230 U A i, but is of opposite polarity, both switches remain open or are opened, 
since this embodiment does not provide for automatic correction of the po- 
larity. If voltage U B corresponds to the voltage U Ai> Q^ is opened and Q 2 is 
closed. It is ensured by the voltage transformer W that the external voltage 
network FN, which has a different voltage than the battery with the voltage 

235 U A i, nevertheless charges the battery with the voltage U A) . In case of the 



same voltage value, but different polarity, both switches Q, and Q 2 are 
opened again. In all other cases, in particular if the voltage U B is not applied 
to connecting terminal VK, i.e. if the voltage at the connecting terminal is 
zero (in the pulse intervals), both switches remain open. The operating 
240 conditions in this respect are summarized in the table indicated hereinafter: 





Qi 


Q 2 


U VK = U B = Ua, 


closed 


open 


U VK = U B = -Uai 


open 


open 


Uvk = Ub = Ua2 


open 


closed 


Uvk = Ub = -Ua2 


open 


open 


otherwise 


open 


open 


U VK = 0 


open 


open 



245 When dc voltage networks are coupled, the circuit arrangement becomes 
more complex. In addition to the voltage value or voltage amplitude, the 
frequency and the phase position have to be taken into consideration. In- 
stead of a dc to dc converter, transformers may be used here. It is also 
conceivable that DC/AC converters or AC/DC converters may be utilized. In 

250 coupling three-phase current networks, the phase sequence of the three 
conductors is to be considered in addition. The coupling method according 
to the invention, however, remains the same in all cases and only the circuit 
arrangement needs to be supplemented by corresponding components. 
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Claims 

A method for secure coupling of an external voltage network to an op- 
erating voltage network, in particular of a motor vehicle, 

in which a switching unit (SE) with at least one controllable switch (Qi, 
Q 2 ) is arranged between the operating voltage network (BN) and a 
connecting terminal (VK), the switching unit (SE) is connected to a 
control unit (SG), the connecting terminal (VK) is designed for connec- 
tion of the external voltage network (FN) and the method comprises the 
following features: 

- generation of a pulse-shaped voltage (Uigi) at the connecting ter- 
minal (VK) at least when the switch/switches (Qi, Q 2 ) is/are open, 

- in the pulse intervals, measurement of the voltage of the connected 
external voltage network (FN) that is applied to the connecting ter- 
minal (FN), 

- comparison of the measured values with the voltage or voltages of 
the operating voltage network (BN), 

- controlling the switching unit (SE) on the basis of the comparison 
results. 

A method according to claim 1 , 

characterized in that the voltage of the external voltage network is 
pulse-shaped as well. 

A method according to claim 1 , 

characterized in that the control unit (SG), depending on the voltage 
measured at the connecting terminal (VK), controls the switching unit 
(SE) such that the connecting terminal (VK) is connected to an operat- 
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ing voltage network partial system of the same voltage or the connec- 
tion remains separated. 

A method according to claim 1 , 

characterized in that the control unit (SG), depending on the voltage 
measured at the connecting terminal (VK), controls the switching unit 
(SE) such that the connecting terminal (VK) is connected to a battery 
having the same voltage. 

A method according to claim 1 , 

characterized in that the control unit (SG), depending on the voltage 
measured at the connecting terminal (VK), controls the switching unit 
(SE) such that the connecting terminal (VK) is connected to a voltage 
transformer (W). 

A method according to claim 1 , 

characterized in that, in case of incompatibility of the voltages of the 
operating voltage network (BN) and the external voltage network (FN), 
the connecting terminal (VK) remains separated from the operating 
voltage network (BN). 

A method according to claim 6, 

characterized in that, in case of reversed polarity of the voltages of the 
operating voltage network (BN) and of the external voltage network 
(FN), the control unit (SG) controls the switching unit (SE) such that the 
polarities of the voltages of the operating voltage network (BN) and of 
the external voltage network (FN) are in conformity. 

A method according to claim 1 , 

characterized in that the control unit (SG) presets at least one voltage 
range within which the voltage of the external voltage network (FN) has 
to be for the control unit (SG) to trigger a connecting switching opera- 
tion. 
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9. A method according to claim 1 , 

characterized in that the voltage at the connecting terminal (VK) is 
evaluated in several pulse intervals before control of the switching unit 
(SE) is effected in case of identical evaluation results. 

10. A circuit arrangement for carrying out the method according to any of 
claims 1 to 9. 

11. A circuit arrangement according to claim 1 0, 

characterized in that the at least one controllable switch (Qi, Q 2 ) is a 
relay. 

1 2. A circuit arrangement according to claim 1 0 or 1 1 , 

characterized in that the operating voltage network (BN) is the on- 
board network of a first motor vehicle and the external voltage network 
is the on-board network of a second motor vehicle. 

1 3. A circuit arrangement according to claim 1 0, 

characterized in that the control unit (SG) comprises a pulse generator 
(IG) with high internal resistance, which generates the pulse-shaped 
voltage. 

1 4. A circuit arrangement according to claim 1 0, 

characterized in that a measuring resistor (Rm) is connected between - 
two terminal means of the connecting terminal (VK). 

1 5. A circuit arrangement according to claim 1 0, 

characterized in that the control unit (SG) has a terminal means for a 
short-circuit detector (ME t ). 
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Abstract 

355 The invention relates to a method for secure coupling of an external voltage 
network to an operating voltage network, in particular of a motor vehicle. A 
switching unit (SE) is arranged between the operating voltage network (BN) 
and a connecting terminal (VK). The switching unit (SE) is connected to a 
control unit (SG) and the connecting terminal (VK) is designed for connec- 

360 tion of the external voltage network (FN). Said method for secure coupling 
comprises the following features: generating a pulse-shaped voltage at a 
connecting terminal (VK) at least when the switch is open; in the pulse in- 
tervals, measurement of the voltage of the connected external voltage net- 
work that is applied to the connecting terminal (VK); comparison of the 

ses measured values with the voltage(s) of the operating voltage network (BN); 
controlling the switching unit (SE) on the basis of the comparison results. 
The invention also relates to a circuit arrangement for carrying out said 
method. 
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